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Abstract 



A technique for analyzing target chemicals is provided. The apparatus of the technique contains an array of two or more 
light sources. Each of the array elements includes a light source. The light source has an emitting surface from which light 
can be emitted. Two or more binder chemical moieties are associated with the light sources at the emitting surfaces. 
These binder chemical moieties can bind target chemicals such that different target chemicals can be bound to the array. 
Light emitted by the light sources impinges on target chemicals bound to the light sources and will cause light interaction 
(e.g., fluorescence) with the target chemicals to result in a light pattern or patterns to indicate the presence or quantity of 
the target chemicals. The array is formed by a tiling technique involving the arrangement of tiles of array elements in a 
desired pattern. 
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mwwmtffimb* uu&&. etucj:*). mumoit 




1 

hffc^RioiSPfiEXtta***^ ->t*r* io 

s#. «wa«*-y5» HtTMw. swa*-**? 
^B«*lS^-r a©«:ai l r i» & 7< w > y~ ft^gpfe* 

ffitfelbsn&i, ^tm\jXit-Vv Mb 
^wmtytmKimzmc u i&m&tLx. stria* - 

IHPXms] 'X<0 *»& (-) ©ZDHtdtrf-f 

» Mb^R*7W(cJ&£T4C£a«'CarS«fc5K:|& 
^®t?3feiSiiSiSSnfc2 SfcB-e-tltUiO^-f 30 
<feWMft£*RW. <n) ttHftrwc^fflfcfcor 
IW*©*-*? Mb^R*3fe«c*S£S-tt. W4© 
5tel6^aJ»*»*"r-5^{c*»L. (^) #W*»6# 

*ffisftffl*iB c $ -a-. *©*ffisff ffl^ae©^ * - > 

££D, <-) *©*©^<jr->%j|WfO"CW|sfK:*jW 

h<k*«w©ff*Exa:«*tftffl-rs. 

[&W©i¥fflfcfftBJ] 
[000 1 ] 

C»W©«-r*RW»iF ] *WS9!B. {b^TW(che 40 
mical arrav3fc*»3ffe?Jd^*ttU-ra#ttK:HU 
JcOBIBIfct*. fl^ru^*©fb^#*tftffl-rsfc«> 
©ftltegtW & C <!: CCBB-T 4. 

[0002] iS¥, £&#-?-T U -f (bi (molecular arra 
VS)#;&#a&Cf£ipfflSn-Ct,>£o 0«*.tt\ Fodorl£© 

T Light-directed, Spatially Addressable Parallel C 
hemical SynthesisJ , Science, Vol .251,767-773 (199 
1)-C«, :Mc*g|nJ-£j&("liqht-directed synthesis)(Cj: r> 
T»JSStl?tJMflt©ri/-/3&JH!wStirt>5. ^127 

u-/t*Jfi(*HilK:ffli>6tifefc©r*s. tft^yu 50 
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-TBS/c^'J^ ^U^-^ KB»J©^BfJBi LTE.Southe 
rn (HI£S&(ia#-SfWO 89/10977) &C J; tffiifiS *l"Ct,> 

■s. t>r^©^^Tn'«. DNAi^^^sciayij 
Sir, £<©Ji&{ctftAz:-5Tir>-5. 

[0 003] 

iEFodor^(i99i)«:j; r>riaassnr :BHt&H#4» 

VUG 91/07087, WO 92/10587, WO 92/10588&C>'*I|!l#f i f 

n . 5 , 143 , 854-^„ #^-71"/ s tctbcoms 

©TU^*i»«±«C^-fiR3tl-5. TU-f^HtCtofcof 

y#>F (EflH 5 -) rgfes,, *©y#>F 
•ra^x«ji»n©M^i8ist u*^*-t7u 

-T:£ffi(C:fofcoTi5fe 5. *©!&£«. U^FtU'b^ 
f- <«> IBt?Hte#«Cc£crt>**h6©K*-feJl/ 

*, ^itHIiBiB-r^JScWJtrJIRW-i-*. y#>Ftc 

©«»><*-> itttfrracifcJro-Cfffcti*.. ±as 

©##Xi?K:«. #fem3£H©??®t-x>T7 

10587K « . mvkmoztw u > a l fc^-cana *ff 
■7t7i/^4f?Ki{ctstS]?a«^3nti,>5. 

Schembri^ (^MtfMAtC J: 5*StflglS#08/739, 396 
(ttrt^HS-^10960825-1) ) t?[J, ^S$-Y;U(multi 
pie tiles)^J5KbB.o^#±(C^W;U?rro f 3ttll/*> 

-r*5gBasnrt>4 0 l*> ±a5©fe©iP)ii©Tu 

[0004] KinoS? (*UmA.KJ:&*aiiUNreo8/5 

20,456 (?±F«3Sa#-^1093347-l) ) a. ^C*t,Wb^T 

if(VCSEL)Rc>'lfe7lc^-f^- KaEW*£tf»o*»©g& 
^a*iftll{4g(in situ)ffi"C. WIWI#ri/-ft» 

rw ^^©tt. tttmffimtfJu-kx 

[0005] 

[«M*!RM-*fc«>©*«] *MI%HJ{*. h 
*. 2 * fctt* W6l±©#* ( ^-T * - K U 



3 

— tffci*) *«U ^ti^Ummm^^tj:^. CCJ:*) 
3fe«R3!pe©3fe*M«SnS. 2 4fcB-€-ftfcJ±©;W> 
# fb^gPtt (binder chemical moietiesJ-B, 

skm*. hr*afb#j*»*ru-fK:i§ 

[000 6] T W S^Bt&S&c* 1 fiLk©;^ 

tu^*^b *-oMbsafirjB 

4l*J:tllOT>Jv&0>*^Ufclll»U -*LT-e©*-OI/* 

jcnta ? # . fcuif-yyh <b^» 

[0007] r u-f *«wtr*»flR*v tbiawiiMir* 

©-c> ^--f>^--^XB fb^aMi*^ 
J:9. MfcP»©*HHcfat»fc=i>/-'«*htt 

<fc¥*J*B. #«4IS^3ft4£*©*«K:-{ttb3ft 

-5 (integral with). C ©ffi£1f (Sic <£ o X , iS*4#W 

Mb^ftK3!M--h3ttS*»SfcB» 

asessB-Bttai.*. e ©*:«>. *s©^*.> stfrscf 
stx^o se»K. a-awtti/T©, 3fcaR£vw>#- 

<fc*SMfcftC«£-3T. *CK«£3tlfc*W{b*S« 
B. «MUc$H*3*iftl,». C©*Stc*»t»r. cfc9&tt 

*«*.«, JSWfcW&SISIS (chemical fidelity)** 
t47U-fmci*5t^5. SflS'J© f * ^ ©A K 
B. *-f^%ru-f«BSEtcBl»)±tf, KS-rs^Mic^ 
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[0 00 8] 

[#PJ©Hifc©^«U a*W*ftfe£*l*S 

*w-rsa*Mttwtifflru-f*att-j-afc©T*i. * 
[0009] 7mmmt&vte±&tD^n&<Dwmtc 

6hSffllB©Bi?9*«T«:iB-r. 

io [ooio] rru-fj a, ft^feawssrtet^-cgeg 
<**i* *>©•?. ^gt^n/c^^enfc 
£lBWfifc«*i5tf>s. *B#H8©iatectjwsru-f© 

>#-fb¥aw&*£#. #«©*awtt«*teE»i©*>© 

[ooi i ] r*«*m*>6Jidt4 , 5*^j b. jffiprtt 
rLj^t*©*«*iit»^**»±¥*tttm©*ta[-c 

©#w*wu cti6B«*4aaftot3e*sk«s-a-* 

t«Ci*«T?*4. *^AB»*©#ffir»fir&UT«! 
a»TU-<*»Rtr4C4*«-C**. *f*L<B. 

MJ. i^J100Mm~^10nin©, ftfcjff* ty < Bifa250*ziir- 
SfalOOOy m©> ^SXBiaia-r 5 -i J > is a > £*TT S » 

m«. «ffi**p»B, Js»ac;*©sii©iH»*©aflaw 
jiwqj^K**^-*^©^**. jtawm©*^**^© 

»»{bB, ju^tf— fb*»ffi©l*ll©«r««:. >?«^ 

wwtca-r5ffi^©^ffi-c. y-fioyv-ifc 

30 fflc^r. HJSLrit^ Ctl6©^ffiB, lift?-;?' 
i^-C^ SCi BW &*>t? 

[0012] rs^fflcj B. dt^^*#3»S-tfSCiW 
-C^^«®XBlfj£t , *S„ r^Jf^j B, mM<D&M 

<DBVtfmx-$> otj:< i&tm* zmm lx & 

l>. 3t^F»©W*4B. ^a^14(biocompatibility){C 

^*SI* 0 < *l»*»XBiSttS<t*»6l»«p-C#S J: 5 
40 tc) B.o3tfi»CC*f-ri^«tt»©*W»«»«r&*«6 

■r«i:9{c«iaur«fcc». cti6©MSffiB^i?-cjift] 

~C*^> (^IJytB, Schoneich et al , Anal .Chem. 65 : 67-8 

4R(i993)#M) o *-oM*. mmmicj:*). zamtcvt 

Vftttfiry hXB* + >**(c«iA , r*c:t(cJ:»3. X 
B5e3&CW*aaiWBilflWE*^A4fl6©tt»©*R«: 

[0013] r*-OMbCtiling)J B, XB^»© 

aw©<b^»ti%^"ci>*ffiijj!i*-f>i/*Hjesnfca 

50 TTU^^^-rSXff-C^S. 
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[0014] Ot-f >#-<fb^SB{4 (binder chemical m 
oiety)j B, Kfc*«»«clS^"C*4W«X« 
aRflfc^f-XB*©*^**. *il(ili>UTB, ^'-C 
itmm.it. ±IBFodorl?&Cj;^Tffll>6ft/cJ; 

*ffi±-Cin situ (JSHfcB) ^^n^wti^fiBm 

*-J-.5t>©-C*a. #4tA»tf*a«tt v ftWIi^KJ: 

6> W j B. *©BMi*3ftjBtm* 

[0015] *^HJ©/W >#Yb¥»tfcB. iffSK 
B. 33»XB^Ji«3*© r^#*«fl^j -C£>r>> -ffc^ 

©W£«s:roirc*4*>©"c*5. *«w©ru Steffi 

. 2>WR <XB*©WflO . ^HH (XB*© 
»»> R^'Hilf <XB*©»#) . «*.B. t'J3j?i» 
U**F. ^*F. ^SKBflWtS*»6«R3h;fc 
r^H^a-^j ra-?T. ctiB»^.iiS!>**Sfo14 

©) Cttefl3Tt5fc©r&4. 7Mtt. m*<D?m<D 

0:0*5. ftMWtCB. I5J— 3^©:^© 2 OijLh© 
«, WLB, 2o«±©^U=fJ?^lx^^ 'F©iBJ>J, 2 30 
o«±© 5? >;<f ff£iM. 2 -3tt±©fb*«fc»*c4/h 
rc;*©*^©*©**^. TU^B2 
-3©»^-«*>6JB«Lr«J:t»*J. ru^tt. «+HBS 

[0016] r^ftj B. K***{Ctel»-C-€-©*lffl*! 

-ib^stfcfciiiRWK.ao'BSffJtejg^-r 

*. »*M*B. *h#tt£**^:/ta-:7£R-*»X 40 
BH& /caSI©^r& r>"CJ;if>. 
[0017] r » nb^mwj b. 

z>ft*-eb*>. y»Kb^»«B. 'H^wvm 
s#&, *n^ft^rj^3ti4it«ft#aflE9bfe© 

■5. 50 
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[00 18] Mj inker) J B. > f'-ft^gP 

fit*9W{fcStifc36«tflSr«:jllS-rs C4*J-C#4»^- 

[0019] 

[£tfcfff] Wtf©HfflB. *n%9i©&a&j:<&<ig 

u laiiteWBKc-rsfca. mR-c 

fWL/ro&t^CitCffig-rS. Ella*>e>iaifB, *H 
&W&Cffi£TW©EIJI?0!l*7jVr. XT^^'Ca), (b). 
(c). (<0, (e^tfCfjB, SS7U^(Da2©i*©t 
P§=&nVT. (c*a6©^f-y^«:oi,i-rB^-r-5) „ 
g|l f©TU-(iooB, 3a##133©^ffil4±iCl5iB3*l 
fctt»©3t«i2*Wr**>©"C**. S#»B. 

^-^i8*5*©±fc«* s n/c^Mi6*f^f -3 r t> -5 . 

h SRfiti ilS^-r S ©tcifi L r l> -S > f b^SPfi20 

^btt>s„ a^?©^v>^— fb^gpfi5t20B. a-*© 

®l2©^ffi±K*S„ SftU<B> -S^^B. -etii 
Cassoc1ate5Pt-©ffiS©v?^ > ^-ib^fi 
?rWb. ^(Dtclsb. #*jBB— «»©*-**» Kb^© 

[0020] » F^t^BBmo^ti-enfcBiWffl 
(mab. «a*a> **ib. *<oyti*m 

S. c©77ffir. *j®i2?rrStt'fbt-*cticj:0 > « 
±©-»t-f fb^awaKtt^snfcdf-yw b^b^ 

CO 02 1 ] H2B, <Kt^>J«:teW4<b^B«*»*f 

■rs?t*©2(s:Bss?6w©^fiiB©— w*^-rfe©-ra 

*. 3^*13U:«:b. @f*©* (X»j6?) Wiowfc* 
S^jSiosc^KcB^ Sit^JHB^3fe u-if cvcsel), 
S„ U < B> ?lc^i08©# 1 ^UwM<omW^MV 

■rf>^> brft*. *-r*ffc«ffi©«6»ibr. 

-f«i$ot<%x^ i>102A?r <> i02£ 

y ^rWT 4 <t 5 JC^JIK L T J: ^ . *Si08©*Mi02(c 
B. -'f-f >^-^103*iff«fSn4. I2TB. Hft? 

rntvx, 3@«©^*-r>^-^T-cA. b, o*J5%s*i 

(a, b> c)*fflATI,»4. /<-Y>yHb^SPtiCa. b, c) 
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ft? 6. C©*ffi-C. TU-flOltCti^©^!®. Mil 

«. iiBtRtficilcJ:*). Mfc^*) 

[0 02 2] T WlOl©:*;^ tf'Rtf, Hf*7tjg(l09(C 

water ^^jusstfftf — y» Mt^ 
#»nx#*4. 3te*asfpffl©»*iL.r^rs*tt. * io 

[0 023] f&SBftitig&^jggo^i-r&fttBs; 

-rs. *»a*^93tfflsfifffl**a-i-4is»*. ©its* 
tcmnz^-rzc titter. iSjijR-c, mas*. u> 

3tffiS*6fty4*47 -f ;l>3rio5*ilLT<*ttSl06K: 

[0024]i3«, «*i^^t-KU-fOi8^0 
*««9i©*«W©S6K:BlBI*^s-. 12-cttrW© 

f#(**®14(C««5fir^S. ^-ftf- F U— !fl40 

^£146, 148©#*«. WSl^tt, HS#*4©)I#> h 
ff6*l4. U^5»146©±gPB±tC«. 

[ o o 2 5 ] 04«. *g|^©ru^©fl&©IU6fiai© 

ED)"C&<E>„ »*^*-Fl54tt. »**m©Jll58© 40 

«. >y-^D©f*#«ca-i-S3— f ^ >^i5o** 

[ 0 0 2 6 ] B5«. 2f«^©— *iswi*^-rfc© 
•C. C©iS£. -fb^TU-C201^7lcig3.-^ hio8©atfc 

iStecett. ftasu- 7 h los^rSttfbr # S <t 5 (c«A 

«c3fe«:x.=.9 h»iiSi8TU^©MJnW»*«ftI"C** 50 
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w«. 0 6 {c^r<fc 9 «cn»xBR«««:BBarr set 

C©Sfi§-rW. :JI8K»220tt. 3tJ#f*224©R 

M*M222±tciegT£. 
[0 02 7] 7V-ffflM 

B 1 «. HSW&TU-f *i<!r©J: 9«C»fiS3ti**»*fl% 
■T. H#*«*tfl©SaWJfC :s l i S& , 5*^C^'f f ^"a, 
i2D*^ffWStt©*4»TiNP{fc-r * C^f - » ^b, 12 

3). eh6©**y>#-^K:#»tt*3-tt4(*?- 
vVc, 12 5) 0 uawj& < s*&«Ra c /Xtt y > 
* - *> -< < MIR L tdptm it% * $ s <rr c a 

6. Cft6©*^7'©H*i#\£«M:#<!:&lHliM (bypa 

<k*anai©ntr©*s^*i3ETuyta. aa«t«». ^ 

t?. ffc36«»W*(R3n4©-P**. *SE5 

a«©ru^iet^f »^-c*ti&*{b^ 

5:. CCt?B»Lt r++ i, f>^/ (capping) J iHf 

A. ^-p-c> 09^.«. siEttr^^t fx«-/v^*^ 

>y-C#< 5t&14x^ Ktt^-cy^-^OC 
is-fb-c^s,, xfs^fiOTB. ^r© p] 

1 «±©^W > ^-{b^SPfi?:^© y >* - tcitlS U 

[0 02 8] ^^^^^{S. fflsy©^^;utcifffl^-rs 
&f?-70D, 129). #tKHb«. X^^^"(b)©B5rX« 

«©^^>y— (b»aiJtt (^f*s«jfc2o-cH^) *^tfd? 

6 {cfskt^mno— 9zffiMlcis^xte< $ 4 ;l'C220) 

tt. S3#f*(224)©affi(222)±tCRfif«{CiBg-r^o S 

@^n^ K-c* 5*. X««©^WMffiX»WJ*ffi 

[0029] a^? ©fiw«c«^*4fc . * a >ucmwt 
-ci*. A>f>#Hb^ft£^©j«i®{ctt#<*ttT 
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**tr&, aa:swffl»*u-if(vcsEo, ?&t*tA* 

— tr^*-Fitt**fca>£#*6ft5. 
^CCMrS^ScBROWiL/rtt, 09*. Salah an 
d Teich," Fundamentals of Photonics'' ,Wiley-Intersci 
ence,New York ,1991, pp. 593-641 Bare et al.,"A s 
imple surface-emitting LED array useful for develo 
ping free-space optical interconnects", I.E.E.E., 
Photon. Tech. Lett. ,Vol . 5 , 172-175 ,1993 ;&c>* (Sigffi 10 

mmmyt^-^o^sEL^cm-r^hotbx) :±tBsai 

ah and Teich ,p.638# s ab&* 

[0030] *mmmm<DM7sktcm~5mi* mmvmw 
mytmsmnfr hf&& v^^zit^micmmitbxz a 
^6c^wfr**ffi»sa»«:A -?xmMznz>i><Dx$> 

mmt^mmmit lxzj Mcwmx * 4 1 1 > 5 c t 

u~if#^*- F©#S#ffitt. mmru^cDB^Ltc^ 20 
<3D**ffi«. ' W > #-fb^S3{i*^;t£J; 5 { fc¥«Kc 
[0031] v>*-m%'<J>#-fr?' 3 6:%Mtctt* 
«^y=i>iiffi*Bz»{b'rs 1 -3©«fl§a*c, 

-XBV ^^-^Sfftt?* 4 J: 5 (C, #JR<Z>#6#H 

h*^>^>( Tgopsj ), 3-7^7'at*;i/hyxh+ 30 
^ *✓ 5 > cars)R £«■ cos ©<fc5tt*;i/^-/^^>*fi6 

StlfcSOI'CftorfcJ:^. Sf0ttffi»S (affinity 
purification procedures)Kffi5 tc^C^A it¥ 

"CC^So — SftWiCli, Affinity Techniques. Enzyme Pur 
i f i cati on : Part B . Methods i n Enzymol ogy , Vol . 34 , ed . 
W.B.Jakoby, M.Wilchek, Acad . Press , NT (1974)SO'Im 
mobilized Biochemicals and Affinity Chromatograph 
y, Advances in Experimental Medicine and Biol ogy, V 
ol.42, ed. R.Dunlap, Plenum Press, NY (1974)#P, 0 

SHtKJtftCcS^WCC^S-arS^rffitt, Ghosh & Mu 

sso, Nuc.Acids Res. 15: 5353-5372 (1987)&c>*Eggers 

et al, BioTechniques 17: 516-524 C1994)&C|3$£ tl 50 
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f«, a"sccta»iw«Mi^-/^y * f**se 

-C-CDffeOWiLrtt, Southern et al . I HBRfiHI##89 
/10977; Barrett et al . ,S»&HI##W0 91/07087, Pi 
rrung et al. ,*a^WF## 5,143 ,854Sc7Foctar et a 
l.,W0 92A0092***5. 

[0 0 3 2] *»»M©TU-f CCffiflaT*-5J:5«aS 

Mi+p F^h:/©«H©^*«*rr* k ±e-cji 

p > ^ 9 ft looo— $^100 , ooaiH^fEB cc * & » 
[0 0 3 3 ] ^7fe&c> + 0^^O7feffiS^ffl^*5^r , 

•fe-rx -/>F*-^r->ft»4 cy3, cy 

5). TEXAS RED, X^^^A^'D ^ hft7 

^2ft&„ 3i6ffisf¥ffl«#*afi<r*^: 
«£^£t!\ Mb^w&c$&sc 

b<DX$>& 0 Barrett et al . , BIK^S-^WO 

91/07087#Jlo 

[0 0 34] *tBSf¥fflCCtoW5«#«:JD«-rSI». ^ 
-i xts^s-es i B*m»»a3ectime-re 
solved fluorescence) iMSrca-S^^I/sgrffiSS Cit 

cn«^^u*«5{b*»W»W©3«*«:«»i 

r$>^> 0 CtlB, aJ8"rSja*JW^S-fbCfrequency mul 
tiplex1ng)l»BK:*5l»ri|*K:^3$r* «FPJ»»m* 
©WBWot, »iB*4a*IBK:ffiffiai^i;, eft 

v-T FCethidium bromide)^ 10^-/ ^Ci5^^^^:W 

?zt><Dx$>& 0 ee-^r, fii MHz$j(BiL&««(i«w 

[0 0 3 5 ] jf-yy h^b^sftSt*5IR«3*i*mc^^ 
^ F;Uja«»©afb^6^Shtt^»^©*fflS^ 
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9. *mm^~?v vivm'gx&z. c 
c o o 3 6 ] ftmttnzwmiktztctbim, * 

©^jSTSilg©— tflJiUTB. EP 0268237#M) X 

tt5cir*4. *BB^W©^"a42^(c«l:-5T0fiS3 10 
C 0 0 3 7 ] ±.i£Ltc J: -5 «c. jr -f jW*. %JI#Hgitt 

^t-rsofca-rsffso^-cjgfiSL/r «fcc>. no 
v- • # -f ^>^(c«t*fc©r*4. «k 

* icmt&v * % J: 5 &*£iJ£»mK:*£?ij b fcJWLHcjB 

©tfta^H^sti-ct^-st^sjEiy-c) ^fr-^©^* v 20 
*<o«ttaK«:-3i»r ©IIWMcjS dt #W -» 
^•tay^A-rs. tm«. m*.a. m 

20,000 rpm©j&gr|§||gTS£JSX«#4-t'*> K^S 

^itt^TlS— ©#l*jCCiilJ4. wwt?£-r4tt»j«H:. 

mi*?*! r z $ -csi 2 o-fifa-et) vmttm w 

© — 0!iB, Gerry Bariepy, "Wafer di cinq: Theory and P 
ractice, "Electronic Manufacturing and Testing, Dec 30 
ember ,1985-C$)S, 

[003 8] £ -^^©^©^i l<-t\ £ -fc*> 
^(cleavinq)fc:<fc.5&©as£>£ 0 H^Wf*©'? * ;n(C« 
ISiMfrF-*i«BS3h«. -£©*SJltg-?-©iS§«: 

?S-or^-$ij (cleave) $ n> cttttior. *n?i^<© 

f^S. ■?*-'N36J (VCSEL©«fc^4) 34§3tffi_t©'?:c 

fc) J?#6*©^*'f *^tC«fcot:» ^4>Sfcofc# 
fJS^KfflLTfciO. ^BJtt*©^^^^ 40 

[003 9] ^■Hfi^O jr -f jHfcT U -TB. 8« fc U > 

■re i*dtf * JMfc^o-bx-c^jfRSti* fc©-r* 

g(pickinq and p1acinq)J iPf-SO », *fR|5]S§SC>'L 

EDS*ii{i:*ji,>rsai©*JBT^fLr J:t> (Wit*. * 

S<8gr*5,256,792-5t#M) . &©a«Mb^JW*. * 'J 50 
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jefc£IHEflrc33#f*±K:. W*. «—£«:. BlOitfR 
L>*B3StJ- 4 ©tefflj, > 6 ftT # fc P jK y h SC*ffi©— 

>«cfai . 3^f*rtcciw* fcaiff * ^ + >*;uc j: 
^r-e©ficg«:^FU-cfecfci^ *5i»« v $-/ab, 

^©SKHiiffSi^^-rifisisa. */jvatt©RfB»» 

*«. S»<!:3Kj8t©Hittfi:«tiHKErr4«HBl (^-f-^) 
&■ i {c*W*«ai*lft-C » * J: 5 {CB»*ff 5 . 
[0 04 0]*B»MKtli57WB > MLB>n 

5. 09* B\ -e©S£tx^7-AB, Sal^tCBJl^D©, 
IBS. ^5»h. lan^Fa-AM 

* ©»<k© &© ^-a^ t r i t ^ 
[oo4i] 31 -y» h<fcT«w. u-ox. tmmt. 

f-e©^^ T U ©TfeMf^Jtf * 4 a i'+^tCflf 
C>*ffl**fiF-3t:i»4. «©SiRMBfl|». »^tt©^ 

a<fcWi*tt <0f*.t*. ru-Y»T-TB»-c*4«5e© 
Wf^mxiaatt**-*-* K>-f» . x{*t*»<*©» 

©»aw-*EW. n^c«±©jft^EjaH«jftxi*aft* 
ffl*ja5S-s-4»aw^b^tx«a©ia##) ^lasij-rs 

> Fso*et^n'j^> KK^-rsfT^u-fe^f-©^. 
fib* < (ommcmmxh^ *> ist>ti*. 

[0 042] A.7U-r©*tHl 

fcffis«. ru-f*c*5»436©ffisftfli"c*"rs*©tft 

ffl4C<e^t©-e*4o »*0<». TU-^ttHiS (array 
detector)B> #3!6®^<d ©ff-^^iiSlJWtcSiJ^-r 4 © 
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CC*4fc«>K:. d>tt< £t>2o©fcffi**£flji»rj: 
^iU*nil«4S;4. rw*as©-ffiltt, 1#IS^ 

f^VX (CCD)T U ^©Sffc^zgf*?^* x-c* s„ 
[0043] 3fcjSto>6©»ilI3fcB v (mtf. £ 

a* *rr -5. * - *f v v \ t^mm zmzzzj Mc 

h < B v ^ t> n 7* n * v IfXB 3>Ka-ji ^©S-T-^i 

fffflo-'tf-^ijiwrscitc.t'). «*w©«*m* 20 

[0044] Stc -3 tefl* ©3K?S©^ffi±(C . ( U > 

•5 tt*^3R#^arr 4 tiRii*^c-cHiie3e©3eis*s 
£•£•5 {:£#*•&©•?. *©«fc^^^*s^s-e*-5 
it^CiBWSSt?**. SfctC, mr^©5fe^B^ 30 
^-C*0. lot, *n6©3&**P©«M». ^FnJil 
WtC. <BJi&*»©#llirSL*9l*i@CU <t*iLrm»* 

[0045] B.^S-ft 

B. — Bffi^fi-ffcCtemporal mu"ltip1ex-inq)XBJl&B#J 
^jUb (frequency mu1tiplexinq)©f5ItxAi?rtf 5 C&tfi 

[004 6] — BtB^SfbTB. ft®, fll*.tt\ 3£i8l2 40 
tt. -B#W^»t©#S-ca®. IPO. ffittYfrSCi 

'Aicfmmtii. *tBEf¥ffl©«-#tt. in-o^an 

■C«WSti4. «tt^fc©l*llBi*ffi«©«FHtt*-fjH5 
"C. *ySEflyB©ff**ttffl*4*4;U©*h*#l©* 

■ (IE*) wfttoh. m^tur, mm<D>t$-^z: 

MViLX, Ktt*©tt«M*KH-J-*fra©flWR*»iC 

[0047] jsjraw^Mt-ca:. risJGtf&ffivmz 50 
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fcasisn. *ti5f^ffl©fi#*tftw-rs©«:i»-©* 

«tt3WBfliJIEL<H»JW«:, iE3a»B, SB£tt 

wsisti*. c©jtar*©S6{i:©ja)ti!tt. -eti-en©^ 

aa-CSfcoTVS. jfe££l/C t 7fetBS^ffl©ff-^©Jl 
£B#&c. *©3fc^ffl©«#ffl«tt*«Wr-r*ciK:J: 

9. *«sf¥ffl*^i;, h{k^g«©tt^*« 

{C«fc-ort*tB3nfc36f¥ffl©fi^'<d' FAtlWrtS 

*c £#■?*■&. hJWDMfftt, ^tmm^vc^ 

-e^s. rwy^Mb? 1 -^ jn*o©ftW. 

[0048] h^^^^v^b, mraemtcft* 
<tsm«©i»«iflE*tia*»e&*3ti4. jaxe^fi^^fis 

ttHTSSilOCiB, ^r©^aS^[5lB#(cffit4{b 
■C* 4©t , ^ra-C««f ; &^7-C* S £ l» 5 j^fCffPJ-C 
^^{C. $I^©TU-f?:iiit -fb^TU-f 
«C*» W 4<i * ©^iJBW-T 4©(C5t»**»S #-5* 
XBf-A*^-|SliSISS-r«i£^!*J/*j:i,>. Ofc#ot:, «| 

«±©*i»»^©wffiiswj«* ^ns. 
[0049] Mm«c«feffl»ccJ: •or^tBSf'Nffl^^tbr 
€»C£CCJ;9. £->©*€> figr-B^fflS^ffl/O^ 
ShX**ffi«rt4* 9rfti>ji?»©. **BEffffl©z"« 
*->##64a£. mf^©ct^(c. r u-CicfeW^Tttl 
affiffl©^^ * - >*flg*T-r tiB. * -Y ;Kc^3 ^fc $ 

hfb^Htco^r©, m^>-cfflk#<D. mmfi 
^cctt^snyt*— y» Hiam«©2WHt. 

K*i»S36ffli:f^M©fiai**WlL. *Lrcil47b 
© * ^ff # 7 r JKC 'J > t> 3 -a- * C £ 5C J; 0 z> 

f i> T W HCtoV}&&JU > y~ fb^gp{4©*»£{4g 
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7l/-(Xt«©A^y>?J:K^T, ^©7r-fA 
feSWT U-f^OD'; 7 1 - £ IKtff ©Bf^-Ctf 

tc* ttftZ 7 y -i^&m-lrZ C £tcfc-5. 
[00 5 0 ] ;M(89i©£8£*©&a©H^c>q&ii 

©il&^tHtKIOT, ^a^Cc£oT?HI3©ftHfe&ftK 

T£t£&<^MU#&fc©£JIli?Tr^i*-C&£. Wit 

(ffljUi. 50%4±[b]£) $^;b*J|«ai©^'f^HbMffl 
[0 0 5 1 ] J£UL #2IE©*560«tc-3l,^f*iSLfc 

<%tfcS8i ) y» Mb******?-*- **:*>©« 

HfcfriBT WiCift^r3C£#^#S«fc5tC > HflfIB* 

as©Mi5ffe*® taas-r * 2 $ fc.M-tueu:©^ > # 

it. tt*WK* Mb^*t©#SEXttM*«5*T 

(SUHB« 2 ) hsiIBT U W tt £ -Y Mt 3nfc71/-ft, 

mi a^st* Hffc*»-c & & am ci)ie*©#*f*&«. 

(%N0ftM3) Ks4^©Hf***tt. HfftBRtmfe 30 

3 *^*#W©Jt«flWS 1> * AMtftmt h C 
£tc=fcf5ft^*i£C£ £ "T £ TitPS (2)f Ei8©##T 
US. 

(HMi4) ttasewtt. f. mm&m 

W&ftV-VTmz-vV&KV-i*-- FU — !f*»6tta 
C i if -S mf^CD* 5 6 C3)tcfetg©^*fSg„ 
(XlldM£5) ml^^-f v Mb#3ft«tt. OTIBjHK 
©4>ft < £ & 1 o£itif#r -6 J: 5 tci|iriE&#iSU:tc4>& 
< £4> 1-3©;W >#-f&3*8Mfo&q*ttU ^TTttfc 

5£»©*jB**BI-®'''« > #-{b5*8Mi*W 40 
T£ *>©-?£> 9> ffin&HHi*. ffittft?tl5i, ft4Sfc 
WOT*—**? Mb ! S*B«K:»)fc*£0<&-l**J:5K:L 
fc C £ ««f« £ - J" * ffiPI (1)#> 6 (4)I2«S©^W^S. 

J: 5 tc*©±»c^ > ft^a^w-r* 
36W©*-Oi'*yu-f£l. , t:E«3-e. mU&z-y? 
WWMW* Wia*-** Mb3S8JH**S£f *©tc 
at/tUS^W > ^Wb^BWa&^trT U tctett* * 
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gcu «rB*-y» Mfc£**©#fiE 

(g£HdMi7) irac6)Ett©Hjtt2r&K3 6C<:ttia» 
^*S*fc*fci^©&*ffl±CC'W>#Hb*aM4 

**r-B i JW±©affl©>-w>y-fb^s4«»3-t± 

■^^©g-Slfflitc l -pjy±©^V>^-'fb^g|5{44# 
&< £fc no i ?x^4ftSJ;5«:^f2'7 , i l 

(Sissffi^i o) ^x© (-f) a>e> (-) ©xfi^t?^ 

(W) 3feM* J 6^;4)SftW-rS#67lcffl?:-en-enW^-&2 
Sfc«-€-n£Lh©^®3i>iE>fiS*TU^£. ffi^©$-^ 
v h'fb^H4rn , tc*s^-r-5c£^-e|f.5J:^cc:^ 

*ffi-C»£»ife$n/c2 *fctt*tlJW±©^-f 
{b^S|5{4 £ . (D)«W^7U-f ©Office* 0 r 
8m*©*-y» h^b^%M4^«ltcfe^$-B-> ^*4© 

*is-^ap»*^*-rsfcfetci5fc^L. (^) %Mfrh% 
**w* s -tir r u -f tas^ ^ * - y v v it^wn £ 

*H2ttffl 443 c 3 •«■ . ©*fflSfPffl#3fe©' < * - > 
4^D. (^) *->4»«fly-CSei4tCteW 
hYt*sgj|l©l?«EXtt«**ttH"*-4. 

[^ffi©®#^^] 

[I9ia ] *«W©-SE*W©««©«Hti:a*5Vj- 

[Bib ] *mz®-m&m<DmmommLm*m-t 

Ho 

[Had *%.wo-mnm<z>mm.<DWimLmzm-r 

[Hid] *»W©-«t«©«5«©«Jfiie*^-S- 

Ho 

[Hie] 2WEW©-3WtiW©ae«©«IJfiie*5VJ- 

Ho 

[Hif ] *«W©-l6«W©«H©«Jftia*5%r 

Ho 

[ H 2 ] *^©-*l5SCT©«S©g|5^ilBSH-C* 0 , 
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t * k. r n* ©— sb*j^ s nx t,> & 

#2£HJ©-^»!|-C* S7U-f ©3l$3i 
[B4] *IBH0ffi®Xltfflrft£^l¥llll9. 

-Y©«EBSH. 
1 2 : 

1 6 : fttffi 

10 0, 1 0 1 : 7 W 

CH 1 a ] [lib] [01c] 

^-121 /-123 ^-125 
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10 5:? 

10 6: ftttttiS 

10 7: ^-^^v^^A 

12 1 

1 2 9 : £-01/ 

io 220: ytmm 
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